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,„ particular in Cinical environ,ne„,s. mis has been proved ,o be source ^ 
Lures, mam-nceons. arK.. worse. r,.s.n.e,p,e,a«ons of Cinica, measunn, and 
monitoring results. 

SUMMARY OF THE INVENTION 

n is an Object of the inven«on to provide an improved telemetry system in 
particular 1 respect to as^gnment and identmcation of — rs a^ 
receivers. The object is solved by the independent claims. Preferred 
embodiments are shown by the dependent claims. 

According to the invention, a telemetry system comprises a receiver unit 
lapted I Physica-y receiving a plurality of transn^ers, each in a respe^^ 
..litter holding position, such as a slot or the liKe. The recerver « . 
adapted for providing a wireless data transmission with each of the plu^lty of 
trarLttirs. at least with as many as the reviver unit is ^'^^J^ 
individual transminer hoKling positions. Each transmitter assigned to pro^de 
, a communication with the receiver is further assigned to a respec^e 
,.„^ hoWing posiSon of that receiver. T^e assignment of each transm^e 
,o a respecave transmitter holding position can be done manually or 
automatically. 

The assignment between each transmiUe, and the respective transminer 
0 holding position will be maintained, preferably un«l a new assignment be»»een 
a transmitter (either the same or a different one) to a respective transm-tter 
holding position (either the same or a different one) will be made, or until the 
present assignment is reset or otherwise suspended or canned. T^ recewer 
unit and/or each transmitter preferably comprises warning indicat^ns for 
^s pmviding (preferably optica, and/or acousUcal) warning signals '^--^ °- 
of the transmitters is placed into a wrong transminer holding posrSon (erther .n 
me same or another receiver un«) to which it has not been assigned to. 
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A manual transmitter holding position assignment is preferably ^"^^ 
by switches, thumb v^eeis. Keys or touchpads v«th or without display feedback 

(softkeys). 

For accomplishing an automatic assignment of a transmitter to a respective 
transmitter holding position, tt,e receiver unit preferably comprises a receiver 
contact unrt for each Uansnitter holding position. Each receiver contact un,t .s 
adapted to provide a data communication with a corresponding transmitter 
contact unit of the respecdve transrttter. Tf^ data communication be»»een me 
contact units is independent of tt,e wireless data transmission between me 
transmitter and receiver unit. The assignment of each transmitter to me 
respective transmitter holding position is executed automatically dunng a 
contact phase, wherein me receiver contact unit and the transmitter contact 
unit are brought into contact. 

The assignment of each transn^tte, to me respective transmitter holding 
position can be accomplished in accordance wim the automatic channe 
assignment as disclosed in EP-^2g3. Preferably, me receiver unrt 
concurrentty provides me assignn«n. of each transmitter to me respecttve 
transmitter holding position as well as me automatic channel assignment 
during the same or a successive contact phase. 
D For me automatic transmitter holding position assignment, me receiver unft as 
well as me transmitter can be me master, or, in omer words, me receiver unrt 
as well as me transmitter can drive »e assignment process. The master has 
me labeling preset and transfers its own labeling to the slave during me 
assignment process. 
,5 The invention mus allows a clear assignn«nt and identification of transmitters 
relating to a specific receiver unit Further, me invention provides a verification 
of the correct positioning of me transmitters to meir corresponding receiver unrt 
and more particulariy, to me respective transmftter holding positions of me 
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oo.espond.ng receiver un«. ha. been shown *a. .he ""e- -^""^ 
between Uansn«ers and respecHve — tter holding pos,..ons a„c^ 
avoiding erroneous app.ica«ons of ,ransn,i«ers caused by confus.ng .he 

transmitters. 

Mhough telemetry sys.en« (in par^cular «hen applying the au.on««c chan,«l 
assignment o. EP-A-864293) theo,e«cally allow *a. each ^ 
remmed into any transmitter holding posi«on. i. has been proved that h.s 
■degree of freedom' can lead confusion of the handling personnel .n 
particular in clinical environments, onen with the serious result of false 
reading of measuring resu«s from corresponding display units. It has .o be 
understood *a. in most applications, the receiver uni. is coupled wrth a 
corresponding display unit for displaying ttre measuring results of one or more 
of the transn^ners assigned to the respe<*ive receiver unit Most of *e d.splay 
units, again, allow displaying plural measuring results at the same ttme e^g. m 
split display segments. The anangement C the multiple measuring resul^ on 
tt,e display unit normally stays .ixed o«ier at leas, as long as no further 
measuring result is to be displayed or one of tt,e curren. measuring resulte .s 
removed. Applying the principles of the invention now allows arranging »e 
multiple measuring resulte on the display unit in same order as the 
arrangement of me transmitter holding positions in the corresponding «ce«er 
unit This arrangemen. remains the same at least as long as the anangemen 
of transmmer holding positions remains unchanged. Thus, the personnel 
handling the telemetry system has a dear criterion of which measuring result 
t^longs .o which transmitter. Confusion resulting from an unclear and chang.ng 
arrangement of the eansmitter holding positions can tt.us be avo.ded. 
,n a preferred embodiment, each fransmitier is furnished with a transmitter 
display and/or an acoustical warning unit for signaling when the tfansmitter .s 
positioned in a ■wrong' transrrttter holding position to which it is not assigned. 
The transmitter holding position might be 'wrong' either because tt is a different 


25 
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receiver unit per se or because K is the righ, receiver unit bu. no. *e right 
transmitter holdi,^ positior, to which the transmitter is assigned. 

The uansn^ter dispiay p« ind-.es, e.g. in ft>rm '"^^'^"'^ 
„Ke the right transmitter holding poswon (Within «,e right recewerunrtV lnc^ 

S mai a transmitter is positioned in a ^ong' — tter hoiding pos-,on the 
transmitter display of tt,at transn^tter preferably provides a warning signal e.g. 
in form of a blinldng. flashing or the like. 

In case that tt,e transmitter is equipped witt, an acoustical warning unit, the 
acoustical warning unit preferably signals, e.g. by emit^ng an 

,0 acKnowledgement sound, when ^ transmitter is pos-foned ,n t^ r^h 
transmitter holding pos«ion (within the right receiver unit). According^, when 
tt,e t^nsmitter is positioned in a W transmitter holding pos^on, the 
acousflcal warning unit of that transmitter preferably emits a warning s.gna. 
e g in fom, of a specific warning sound or by modulating tt,e frequency or 

,5 amplitude of a standard sound such as tt» acKnowledgement sound. 

,n anott^r embodiment, receiver unit is furnished witt, a receiver display 
and/or an acoustical waning unH for signaling when a transmitter is p<«.f oned 
in a Vrong' transmitter holding position to which it is not assigned. The 
receiver display can be provided as a central receiver display and/or as 
^ individual displays arranged in cU>se position to each transmitter holding 
positton. in «,e fom«r case, the central receiver display displays mformatton 
for al, transmitters assigned to the receiver unit. In the latter case, tt,e 
irullvidual displays each display only tt,e in1bm««on relating to the respective 
transn^ter assigned to the respective transmitter holding position. Ac«^.ngly 
25 tt-e acoustical warning unit can be provided as a cental acousScal warning un* 
and/or as individual acoustical waming units ananged in close position to each 
transmitter holding position. 

,n another prefened embodiment, each transmitter is furnished witt, a 
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, transmitter display ar,d,or an aeous«ca. warning unit, and the receiver unHis 
ftimished with a receiver display and/or an aoousScal warning un*. The above 
said then applies accordingly. 

The displays, as well of *e transmitters as of the receiver unit, may further 
5 provide indicators (such as labels) representing: 

. a patient assignment (I.e. an indication of or a reference to the paUent 
monitored) such as an alphanumeric representing the pattenfs bed. and/or 

. a transmitter holding position indicator and/or 
. a logical parameter grouping, 
to in general, the indicators can be numbers, alphanumeric codes, colors or 
symbols, and even sound or voice is possible. 

,„ a preferred embodiment, a logical grouping of transmitters can be done by 
using different label presentations tor different groups. Such grouping can be 
applied for distinguishing, for instant*, between different types of transmrtters 
15 (e g for sensing different physiological parameters such as pressure, heart 
rate or gases) and/or between different applications of transmitters (e.g. for 
distinguishing between applications witt, different patients). The logical 
grouping preferably applies different colors for distinguishing different types of 
transmitters and/or nun*ers or other alphanumeric signs for distinguishing 
20 different applications of transmitters. This grouping can also be dynamic and 
some hierarchy can be used to make it easier to use. Such a hierarchic 
grouping can be inplemented as follows: a dynamic identity (ID) code to assign 
transmitters and receivers to a patient, a dynamic physical holding position 
indicator on each transmitter and a parameter type grouping. The dynamic 
25 parameter grouping especially helps to make a large system (with many 
transmitters and receivers) more comprehensive. Such a dynamic assignment 
can also be combined with static elements like having the colors in the above 
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examples fix and the patient identification dynamic. 

In a configuration with a bi-directional link between the transmitters and the 
receiver unit(s) during nom«l operation (i.e. infomnation exchange between the 
transmltter(s) and the receiver unit), a dynamic assignment can also take place 
5 during the normal operation and not only during a special programming phase. 
It is only important that corresponding system components (receiver and 
transmitter) always show the same labeling. 

It is clear that the invention can be partly or entirely embodied by one or more 
suitable software programs, which can be stored on or otherwise provided by 
10 any kind of data carrier, and which might be executed in or by any suttabte data 
processing unit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects and many of the attendant advantages of the present invention 
will be readily appreciated and become better understood by reference to the 
15 following detailed description when considering in connection with the 
accompanied drawings. Features that are substantially or functionally equal or 
similar will be refen^ed to with the same reference slgn(s). 


Fig. 1 


shows a telemetry system 10 as described in EP-A-864293. 


Fig. 2 illustrates a preferred embodiment of the invention for labeling the 
20 receiver unit 50 and the corresponding transmitters 20-40. and 

Fig. 3 depicts an embodiment with two receiver units connected together. 

DETAILED DESCRIPTION OF THE INVENTION 

In the following, a dynamic assignment and labeling scheme according to the 
invention shall be illustrated as implemented in a telemetry system for 
25 monitoring pregnant women in the labor and delivery ward of a hospital. 
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Fig 1 shows a general view of a telemetry system 10. which has been 
descril«d in detail in the aforementioned EP-A-864293. The teaching of that 
document describing the telemetry system shall be incorporated herein by 

reference. 

5 The telemetry system 10 comprises at least one transmitter 20. and preferably 
a plurality of further transmitters 30 and 40. The telemetry system 10 further 
comprises a receiver unit 50. which is adapted to physically recewe the 
plurality of transmitters 20 to 40 in slots 52. 54. and 56. respectively, e.g. m 
sense of a base station. 
10 Each one of the transmitters 20 to 40 can be used to measure one dedicated 
parameter, such as fetal heart rate via ultrasound or ECG. uterine labor 
activity maternal ECG. maternal oxygen saturation, or maternal blood 
pressure. Every combination of the transmitters 20 to 40 can be used 
according to the monitoring requirements. The transmitters 20 to 40 - when 
15 operated - respectively transmit infom«tion (e.g. from a specific application 
such as measurement or monitoring purposes) via specific antennas (not 
shovel in Fig. 1) to the receiver unit 50. which receives the signals, e.g. by an 
antenna 60. The receiver unit 50 might process or further transmit the received 
information e.g. to a standard monitor (not shown) to display parameters and 
20 waveforms. 

The operation of the transmitters will be explained for the example of 
transmitter 20. In order to prepare the transmitter 20 for transmission purposes 
in combination with the receiver unit 50. the transmitter 20 will be brought "in 
contact- with the receiver unit 50. This phase is also called "coneacf phase". 
25 For that purpose, the receiver unit 50 comprises a receiver contact unit 70 for 
providing the contact with a transmitter contact unit 75 of the transmitter 20. 
During the contact phase, a data communication takes place between the 
receiver unit 50 and the transmitter 20 (to be prepared for use) by means of the 
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oontac units 70 .nd 75. The oontao. un«s 70 and 75 respec.va.v co^n^ 
corresponding co-nponeots ,or establishing and providing a " 
««.«be,»een by any means and ways as Known in .he art, such as e,ec*,03^y 
or by an inftared. .adU, or ultrasound iinK, whe,eby the communicatK,n can 
either unidirectional or bi-direoMonal. In Fig. 1 , the receiver unit 50 compnses 
tt« receiver contact unit 70 ,or the transo^tter 20, a receiver contac* un,t 100 
for the transmitter 30. and a receiver contact unit 110 for the transm,tter 40. 
,n a preferred embodiment as shown in Fig. 1, «,e receiver contact unit 70 
compnses one or more contact areas 80 and the transmitter contact un« 75 
comprises one or more contact areas 90. which - when *>"^'';^°^;^: 
establish a direct electrical contact between the contact units 70 and 75. It s 
clear that the contact areas 80 and 90 are represented in Fig. 1 only 
schemaucally and may comprise a plurality of individual contacts, e.g. as 
knovm from serial or parallel computer interfaces. 

During the contact phase, the receiver unit 50 transfers infom^tion to the 
transmitter 20. such as a free channel to be used by the 
communicating wHh the receiver unit 50. a unique ftansmitter identrty (ID) axle 
for the transmitter 20, an ID code of the receiver unit 50. infom>ation about a 

standby mode, personal infom^tion e.g. about the person who will receive or 
, carry the transmitter 20 for a medical applica«on. The transmitter 20 preferably 

acknowledges a valid reception of tt» received data. e.g. by echoing or tt,e 

like. 

After the contact phase, the transmitter 20 may be removed from the receiver 
unit 50 and contact units 70 and 75, e.g. the conta<* areas 80 and 90, w.« 
,5 be separated. The transmitter 20 is now ready for operation and might start 
transmitting to ttie receiver unit 50. 

The transmitter 20 and/or the receiver unH 50 may contain a display or other 
means for making inft,m«tion visible. This allows to display certain infom^boo 
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such as a number of the selected channel, the ID code(s). or the personal 
information transferred from the receiver unit 50. thus giving the operator 
useful feedback about the 'programming' of the transmitter 20 and/or whether 
the programming has been successful. In medical applications, the display may 
5 show the patient's name or a bed label, coming e.g. from a central station via 
a network into the receiver unit 50 and therefrom to the transmitter 20. In Fig. 
1, the transmitter 20 comprises a display 95 indicating, as an example, a 
patient assignment "CH 15" (or another unique symbol) as the channel number 
selected by the receiver unit 50 for the transmitter 20. 

10 In a specific embodiment, the transmitter 20 can be manually shut down or 
brought into a standby mode, e.g. by short contacting (e.g. for a defined period 
of time such as less than two seconds) tfie contact areas 80 and 90 of the 
receiver unit 50 and the transmitter 20. 

The communication between the receiver unit 50 and the transmitter 20 during 
15 the contact phase can take place, e.g. while recharging a battery of the 
transmitter 20. In that case, the receiver contact unit 70 may be implemented 
in a charging slot of the receiver unit 50. and the transmitter contact unit 75 
may be implemented at a thereto-corresponding location. 

According to the invention, each one of the transmitters 20-40 is assigned 
20 during the contact phase to the respective slot 52-56 (as the corresponding 
transmitter holding position), into which the transmitter has been placed during 
the contact phase. The respective assignment of each transmitter 20-40 to the 
respective slot 52-56 is indicated by means of dynamic labels communicated 
during the contact phase. Fig. 2 illustrates a prefen^ed embodinrient for labeling 
25 the receiver unit 50 and the corresponding transmitters 20-40. For that 
purpose, the receiver unit 50 as well as the transmitters 20-40 comprise 
adequate display means, such as a central receiver display 200 and a display 
95A-95C for the transmitters 20-40 (corresponding to the display 95 as shown 
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in Fig 1). In the example of Fig. 2. the transmitter 20 (display 95A) .s 
unprogramrmd. the transmitter 30 (display 95B) is programmed, and the 
transmitter 40 (display 95C) is programmed by a different rece.ver unrt. 

The following assignments and labels are used in the example as shown in Fig. 
2 The receiver unit 50 has a unique ID label (unique within the hospital) wh.ch 
will be displayed in an ID label display field 21 0. This ID label display field 210 
preferably is a two^igit number field displayed on the receiver display 200. In 
the example of Fig. 2. the ID label display field 210 shows 38 as the ID label. 
Each transmitter is programmed to this ID number during the contact phase, 
when placed in that specific receiver unit. Each transmitter also has a 
corresponding (preferably two digit) ID number display field 220A-220C for 
showing the respective ID number to which is has been programmed. In the 
example of Fig. 2. the ID label display field 220A of the display 95A shows 
dashes since the transmitter 20 is not assigned to a receiver. The ID number 
display field 220B of the display 95B shows 38 as ID label corresponding to the 
receiver unit 50. The ID number display field 220C of the display 95C shows 
94 as ID label corresponding to a different receiver unit. 

Since each receiver unit is nomnally applied for one patient only, the ID label 
clearly assigns each transmitter to the patient and the corresponding receiver 
, unit. Accordingly, each transmitter used on one patient must show the same ID 
label. This can easily be checked on the transmitter displays 95. 

A slot label or holding position indicator 230 is used as a second label to 
indicate on each transmitter 20-40 to which one of the slots 52-56 of the mult- 
channel receiver unit 5Q it belongs, or. in other words, in which one of the slots 
5 52-56 it has been programmed during the contact phase. The holding posrtion 
indicator 230 preferably uses a symbolized display to intuitively indicate the 
respective slot 52-56. In the example of Fig. 2. three circles represent the 
transducers, whereby a full circle indicates the correct slot position for the 
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trar^smitter. This information helps the user to place back a transmitter into the 
correct receiver slot after use. or to identify a certain transmitter .f a 
transmission problem occurs with this specific transmitter e.g. as indicated by 
a receiver status display 300 (not shown in the figures) for displaying the actual 
5 status of the transmission channel individually for each slot. 

In the example of Fig. 2. a holding position indicator 230A of the display 95A 
shows three empty circles indicating the transmitter 20 is not assigned to any 
receiver. A slot label 230B of the display 95B shows a full circle between two 
empty circles, thus indicating that the transmitter 30 is assigned to the middle 
10 slot 54 of the receiver unit 50. A holding position indicator 230C of the display 
95C shows a full circle to left of two empty circles, thus indicating that the 
transmitter 40 is assigned to the left holding position of the receiver unit with 
the ID label 94. 

The receiver unit 50 is designed to have three physical slots or holding 
1 5 positions 52-56. and can operate with three different transmitters 20^0 for one 
patient simultaneously. If more parameters are required, a second receiver unit 
300 can be connected to the receiver unit 50 thus forming a receiver unit with 
six holding positions, as shown in Fig. 3. In this case, color-coding can be 
applied to distinguish the two receiver units 50 and 300 and their 
20 corresponding transmitters. In the example of Fig. 3. the receiver unit 50 is 
coded with dark dots 310. and the receiver unit 300 is coded v^th light dots 
320. Accordingly, a transmitter 330 assigned to the receiver unit 50 is coded 
with a corresponding (dark) color field 340. and a transmitter 350 assigned to 
the receiver unit 300 is coded with a corresponding (light) color field 360. For 
25 the sake of completeness, the transmitter 330 is assigned to a slot 370 (as 
indicated by the full right circle in the corresponding slot label 230). and the 
transmitter 350 is assigned to a slot 380 (as indicated by the full middle circle 
in the corresponding slot label 230). 
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CLAIMS: 

1 A receiver unit (50) for providing a communication in a telemetry system 
(10), comprising: 

a plurality of transmitter holding positions (52-56). preferably insertion 
5 slots, each adapted for receiving a transmitter (20^0) adapted for 

providing a v^^ireless communicating with the receiver unit (50). 

characterized by 

means for assigning one of the transmitter holding positions (52-56) to 
the transmitter (20-40) received in the assigned transmitter holding 

10 position (52-56). 

2. The receiver unit (50) of claim 1 . wherein the assignment between each 
transmitter and the respective transmitter holding position is maintained 
until a new assignment will be made, or until the present assignment is 
reset or otherwise suspended or canceled. 

15 3. The receiver unit (50) of claim 1 or 2. further comprising waming means 
for providing a waming signal when a transmitter is placed into a 
transmitter holding position to which it has not been assigned. 

4. The receiver unit (50) according to any one of the above claims, further 
comprising a receiver contact unit (70) for each transmitter holding 
20 position (52-56). whereby each receiver contact unit (70) is adapted to 

provide a data communication with a corresponding transmitter contact 
unit (75) of the respective transmitter (20-40). 

5. The receiver unit (50) of claim 4. wherein the data communication 
between the contact units (70. 75) is independent of the wireless data 
25 transmission between the transmitter (20-40) and the receiver unit (50). 
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6. The receiver unit (50) according to any one of the above claims, further 
comprising a receiver display (200) and/or an acoustical warning unit for 
signaling when a transmitter is positioned in a transmitter holding position 
to which it is not assigned. 

5 7. A transmitter (20-40) adapted for providing a wireless communicating with 
a receiver unit (50) in a telemetry system (10). whereby the receiver unit 
(50) comprises a plurality of transmitter holding positions (52-56), 
preferably insertion slots, each adapted for receiving one transmitter (20- 
40). the transmitter (20-40) being characterized by comprising: 

10 means for assigning the transmitter holding position (52-56) to the 

transmitter (20-40) received in that transmitter holding position (52-56). 

8. The transmitter (20-40) of daim 7. further comprising a transmitter display 
(95) and/or an acoustical warning unit for signaling when the transmitter 
is positioned in a transmitter holding position to which it is not assigned. 

15 9. The transmitter (2040) of claim 8. wherein the transmitter display (95) 
comprises means (230) for indicating the correct transmitter holding 
position, preferably in fomn of a pictogram. 

10. Atelemetry system (10) comprising: 

a receiver unit (50) according to any one of the above claims 1-6. and 

20 a plurality of transmitters (20-40) according to any one of the above 

claims 7-9. each adapted for providing a wireless communicating with the 
receiver unit (50). 

11. A method for assigning a transmitter (20-40) to a respective transmitter 
holding position (52-56) in a telemetry system of claim 1 0, comprising the 
25 steps of: 
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bringing a receiver contact unit (70) of the -espec«ve transn^ner holding 
position (52-56) and a transmitter contact unit (75) of lhetrans.rttter(20) 

into contact, and 

automascaily assigning the transmitter (20^) to the respective 
5 transmitter holding position (52-56) as tong the contact continues. 
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Disclosed is a teiemetry system (10) with a receiver unit (50) and a 
plurality of transmitters (20^0), each adapted for providing a we less 
_nica«ng with the receiver un. (50). The ^^^"'^'^ 
comprises a plurality of transmitter holding positions (52-56) such 
insertion slots, for receiving one of the transmitters (^0^°)- 
for assigning one of the transmitter holding positions (52-56) to the 
transmitter (20-40) received in the assigned transmitter holding pos.fon 
(52-56). 


[Fig. 3] 
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